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Semen analyses in 1,283 men from the United States over a 25-year

period: no decline in quality
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Objective: To determine whether semen quality has changed in the United States over the

last 25 vears.
Design: Retrospective review.

Setting: Three U.S. sperm banks, Cryogenic Laboratories, Inc. (Roseville, Minnesota), Idant
Laboratories (New York, New York), and California Cryobank, Inc. (Los Angeles, California).

Patients: Twelve hundred eighty-three consecutive men who banked sperm before vasectomy
from 1970 to 1994.

Intervention: None. -

Main Outcome Measures: Age at sample collection, sperm concentration, volume, motility,
and days of abstinence before sample collection were determined for each man. Linear and
multiple regression analyses were used to assess changes in these characteristics over time.

Results: Controlling for the effects of age and duration of abstinence, there was a slight but
significant increase in mean sperm concentration but no change in either motility or semen
volume over the 25-year period. Both sperm motility and semen volume decreased with increas-
ing age at sample collection. Both sperm concentration and semen volume increased as a function
of duration of abstinence. There were significant differences in mean (+*SEM) sperm concentra-
tions (10° sperm/mL) and motilities between the different sperm banks with California lowest
(72.7 = 3.1, 51.4% + 1.1%, respectively), Minnesota higher (100.8 * 2.9, 56.0% + 0.5%, respec-
tively), and New York highest (131.56 = 3.5, 58.2% = (0.5%, respectively).

Conclusions: Qur data show no decline in sperm counts over a 25-year period in 1,283
men who banked sperm before vasectomy at three distinct geographical sites in the United

States. Fertil Steril 1996;65:1009-14
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An international decline in semen quality over the
last several decades has been suggested (1-13). En-
vironmental toxins and increases in rates of gemto-
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urinary congenital abnormalities have been impli-
cated as possible causes for this supposed decline.
In 1995, Auger et al. (13), from Paris, France, re-
ported a 30% decrease in sperm concentration over
a 20-vear period among screened, highly selected,
fertile sperm donors from a single sperm bank. In
1992, Carlsen et al. (8) reported a meta-analysis of
61 articles published between 1938 and 1991 that
included sperm concentrations from presumably fer-
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tile men. Comparing studies from different geo-
graphic locations, these authors concluded that
mean sperm concentrations had decreased world-
wide by almost 50% from 1940 to 1990 (8).

The only U.S. study to address the issue of changes
in semen quality over time was that of Leto and
Frensilli in 1981 (12). This study analyzed semen
quality of men attempting to donate sperm from
1973 to 1980. During this time period, there was a
52% decline in the number of men who met the se-
men criteria for artificial insemination denors estab-
lished by the Reproductive Council of the American
Association of Tissue Banks (14). These authors con-
cluded that semen quality in the donor population
had decreased over this 8-year period. _

To determine whether semen quality had indeed
changed over the last 25 years in the United States
and to minimize selection, geographic, and method-
ological biases, we studied all men who banked

sperm before vasectomy in the years 1970 to 1994

at three of the oldest sperm banks in the United
States,

MATERIALS AND METHODS

A retrospective review of all men banking sperm
before vasectomy from 1970 to 1994 at three U.S.
sperm banks was conducted. The three sperm banks
were Cryogenic Laboratories, Ine. (Roseville, Minne-
sota), Idant Laboratories (New York, New York), and
California Cryobank, Inc. (Los Angeles, California).
One thousand two hundred eighty-three men were
studied: 662 men banked in Minnesota from 1970 to
1994, 400 in New York from 1972 to 1994, and 221
in California from 1978 to 1994. No man was ex-
cluded from analysis. Age, sperm concentration, se-
men volume, motility, and duration of abstinence
were recorded for each man. Age was recorded at
sample collection. Where more than one specimen
was banked, the mean value for each characteristic
was used. In Minnesota and in New York, the men
were asked, on a prevasectomy form, whether they
had ever fathered a child. Men who answered the
question were categorized as “proven” if they had
fathered a child in the past and “unproven” if they
had not. Those who did not answer the question were
labeled “unknown” fertility status. In California, fer-
tility status before vasectomy was not asked, and
this information was not available. In all sperm
banks, men were instructed to abstain from ejacula-
tion for at least 3 but no more than 10 days before
specimen collection by masturbation into a wide-
mouthed collection vessel. Specimens were brought
to the laboratory within 1 hour of collection.
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Semen Analysis Techniques

Minnesota: Cryogenic Laboratories, Inc.

In brief, after liquefaction, volume was deter-
mined by drawing up the entire sample into a 6.0-
mL syringe with an 18-gauge needle. A drop of
semen was placed on a microscope slide and was
covered with a cover slip. Percent progressive motil-
ity was determined at high power (x<40) magnifica-
tion by observing 100 spermatozoa. Sperm concen-
tration was determined by diluting semen 1:50. A
0.01-mL aliquot of this mixture was then placed in a
Neubauer hemacytometer (Hausser Scientific, Inc.,
Horsham, PA) and was allowed to stand for 2 min-
utes. Under high power, the number of sperm cells
in 8 of the 16 large squares on the corners of the .
grid were counted. This count was then repeated
once more on 8 different squares. The average of
these two values is the sperm concentration in
x10%/mL.

California: California Cryobank, Inc.

In brief, the specimen was allowed to liquefy at
room temperature while on an orbital mixer for a
minimum of 15 and a maximum of 60 minutes. Se-
men volume was determined by using a graduated
bulb pipette. Five microliters of semen was placed
in the center of a Makler chamber (Sefi-Medical In-
struments I.td., Haifa, Israel) and covered with a
cover glass. Using 20 magnification, motile and
nonmotile sperm were counted in 10 squares of the
counting chamber grid. This process was then re-
peated with 10 other squares. Sperm concentration
was the sum of the number of sperm counted in 20
squares divided by 2 in x10%mL. Percent motility
was determined by dividing the number of progres-
sively motile sperm by the total number of sperm in
20 squares.

New York: Idant Laboratories

From 1972 to 1977, semen analyses were per-
formed using a Neubauer hemacytometer, similar to
the technique used in Minnesota as described above.
From 1978 to 1994, semen analyses were performed
using a Makler chamber (similar to the technique
used in California as described above.

Statistical Methods

The data were analyzed using SPSS statistical
computer software (SPSS, Inc., Chicago, IL). Means
and standard errors were calculated for age, sperm
concentration, semen volume, motility, and duration
of abstinence before sample collection. Analysis of
variance (ANOVA) was used to assess differences
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